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other accepted therapies if they also lead to pain relief indepen-
dent of slowing cartilage degeneration. Toxicity is a key factor
affecting their cost-effectiveness. DMOADs priced at greater than
$5,000/year are unlikely to be cost-effective by current US stan-
dards.
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Purpose: The relatively small average annual loss of cartilage
in osteoarthritic knees using quantitative MRI techniques may be
due to a heterogeneous sampling of knees with cartilage thinning
and knees with cartilage thickening (possibly due to swelling
Abstract 356 – Table 1. Relationship Between Baseline Medial Joint Space Grade and CARTILAGE THICKNESS LOSS
Surface or subregion of In knees (n=195) with baseline In knees (34) with baseline In knees (15) with baseline OR (95% CI) for thickness LOSS
cartilage thickness medial joint space grade = 0-1, medial joint space medial joint space associated with baseline
quantiﬁcation (all medial) # (%) with baseline-to-two year grade = 2, # (%) grade = 3, # (%) medial joint space grade 2-3
thickness LOSS with thickness LOSS with thickness LOSS (vs. 0-1 reference)
Tibia 32 (16%) 17 (50%) 10 (67%) 6.25 (3.17, 12.33)
Weightbearing (WB) femur 54 (28%) 15 (44%) 8 (53%) 2.31 (1.15, 4.64)
Tibia, central subregion 49 (25%) 21 (62%) 12 (80%) 6.15 (2.84, 13.28)
Tibia, external subregion 56 (29%) 25 (74%) 12 (80%) 7.65 (3.45, 17.00)
Tibia, internal subregion 35 (18%) 11 (32%) 4 (27%) 2.02 (0.99, 4.09)
Tibia, anterior subregion 60 (31%) 16 (47%) 11 (73%) 2.76 (1.46, 5.22)
Tibia, posterior subregion 42 (22%) 15 (44%) 9 (60%) 3.50 (1.77, 6.93)
WB femur, central subregion 64 (33%) 17 (50%) 9 (60%) 2.31 (1.22, 4.39)
WB femur, external subregion 53 (27%) 18 (53%) 10 (67%) 3.57 (1.76, 7.24)
WB femur, internal subregion 56 (29%) 10 (29%) 7 (47%) 1.32 (0.70, 2.48)
Abstract 356 – Table 2. Relationship Between Baseline Medial Joint Space Grade and CARTILAGE THICKNESS GAIN
Surface or subregion of In knees (n=195) with baseline In knees (34) with baseline In knees (15) with baseline OR (95% CI) for thickness GAIN
cartilage thickness medial joint space grade = 0-1, medial joint space medial joint space associated with baseline
quantiﬁcation (all medial) # (%) with baseline-to-two year grade = 2, # (%) grade = 3, # (%) medial joint space grade 2-3
thickness GAIN with thickness GAIN with thickness GAIN (vs. 0-1 reference)
Tibia 17 (9%) 1 (3%) 0 (0%) 0.22 (0.03, 1.62)
Weightbearing (WB) femur 26 (13%) 3 (9%) 1 (7%) 0.58 (0.19, 1.74)
Tibia, central subregion 29 (15%) 3 (9%) 0 (0%) 0.37 (0.11, 1.25)
Tibia, external subregion 28 (14%) 3 (9%) 2 (13%) 0.68 (0.26, 1.75)
Tibia, internal subregion 25 (13%) 2 (6%) 2 (13%) 0.60 (0.20, 1.85)
Tibia, anterior subregion 41 (21%) 6 (18%) 1 (7%) 0.63 (0.22, 1.81)
Tibia, posterior subregion 29 (15%) 7 (21%) 0 (0%) 0.95 (0.36, 2.51)
WB femur, central subregion 36 (18%) 4 (12%) 4 (27%) 0.86 (0.34, 2.16)
WB femur, external subregion 42 (22%) 5 (15%) 2 (13%) 0.61 (0.24, 1.55)
WB femur, internal subregion 23 (12%) 3 (9%) 3 (20%) 1.04 (0.41, 2.65)
or hypertrophy). Cartilage thickening at the early stages of ra-
diographic disease in humans has recently been reported. An
understanding of the disease stage at which cartilage thickening
and thinning each reach their peak prevalence may inform con-
ceptualization of the natural history of cartilage change in knee OA
and enhancement of trial design for disease-modifying interven-
tions. There should be proportionately more knees with cartilage
thickness increase at earlier disease stages when swelling and/or
anabolic processes may dominate, than at later disease stages.
We determined the percentage of knees with cartilage thinning
and thickening within speciﬁc subregions and tested the hypoth-
esis that knees at moderate to severe stages of osteoarthritic
disease were more likely to experience cartilage loss and less
likely to experience cartilage thickening over a two year follow-up
interval compared to mildly diseased knees.
Methods: All participants had knee OA by deﬁnite osteophytes
and underwent MRI including double oblique coronal FLASHwe
sequences at baseline and two years later. Cartilage thickness
was determined in the medial tibia and weightbearing femur as
well as in ﬁve tibial and three femoral subregions at baseline and
two year follow-up using custom software (Chondrometrics GmbH,
Ainring, Germany). Average thickness of the given subregion was
analyzed, incorporating denuded areas within the subregion as 0.
After excluding knees with deﬁnite lateral tibiofemoral OA by x-ray,
we used logistic regression with generalized estimating equations
(GEE, to account for the correlation between knees within persons)
to analyze the relationship between baseline medial OA disease
severity (using radiographic joint space grade, OARSI Atlas) and
the likelihood of cartilage thickness loss or gain (deﬁned as ≥ 5%)
between baseline and two years later.
Results: We studied 244 knees from 150 persons [mean age 66
years (± 11, S.D.), mean BMI 30 (± 6), 74% women]. At most
surfaces and subregions, the percentage of knees with cartilage
thickness decrease (Table 1) tended to be higher and the percent-
age of knees with cartilage thickness increase (Table 2) tended to
be lower in knees with higher (worse) medial joint space grades
at baseline than knees with less severe medial disease at base-
line. Baseline medial joint space grade 2-3 (vs. 0-1 reference)
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was signiﬁcantly associated with a greater likelihood of thickness
loss (right column Table 1), and with a reduced likelihood (OR
<1.0) for thickness gain in almost all subregions, although these
did not achieve signiﬁcance (right column Table 2).
Conclusions: Cartilage thickness increase occurred in a subset
of knees within each subregion. In most medial surfaces and
subregions, worse baseline medial osteoarthritic disease severity
was associated with a signiﬁcantly greater likelihood of cartilage
thickness loss and a consistent although not statistically signiﬁcant
trend towards a reduced likelihood of cartilage thickness increase.
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Purpose: Meniscal damage has been linked to knee OA progres-
sion, presumably via a mechanism of impaired load attenuation.
How meniscal damage affects OA pathogenesis is unclear, and
examination of cartilage loss at the subregional level may help to
elucidate whether the impact is local. We tested the hypotheses: 1)
medial meniscal tear and subluxation at baseline are associated
with baseline-to-two year cartilage thickness loss in subregions
that the meniscus overlies (the external or medial-most, ante-
rior, and posterior medial tibial subregions and the external medial
weightbearing femoral subregion; and 2) meniscal tear presence is
associated with cartilage thickness loss within the same subregion
as the tear.
Methods: Participants with knee OA, deﬁned by K/L ≥ 2 in at least
one knee, underwent 1.5T MRI of both knees at baseline and two
years later using double oblique coronal FLASHwe sequences,
coronal T1-weighted spin-echo (SE), and sagittal fat-suppressed
dual-echo turbo SE. Mean cartilage thickness within each subre-
gion (5 tibial and 3 weightbearing femoral) was determined using
proprietary software (Chondrometrics GmbH, Ainring, Germany).
We used logistic regression with GEE to analyze the relationship
between baseline presence of displaced meniscal tear (WORMS
score >2) and any meniscal subluxation (WORMS score > 0) with
baseline-to-2 year cartilage thickness loss (deﬁned as ≥5%) in
each subregion, adjusting for age, gender, and BMI.
Results: Our sample consisted of 261 knees from 159 persons
[mean age 66 (±11, SD), BMI 30 (±6), 75% women]. In the medial
tibial and weightbearing femoral surfaces, 23% and 31% of knees
lost cartilage thickness, respectively. The percent of knees losing
thickness in the medial tibial subregions was 33% (central), 36%
(external), 20% (internal), 33% (anterior), and 28% (posterior), and
in the femoral subregions was 36% (central), 33% (external), and
31% (internal). 25% and 35% of knees had a displaced medial
meniscal tear and subluxation respectively. As shown in Table 1,
Abstract 357 – Table 1. Adjusted Odds Ratio (95% CI) for Medial Tibiofemoral Subregional Cartilage Thickness Loss
Medial meniscal damage (independent variable) Medial tibia Medial tibia, Medial tibia, Medial tibia, Medial tibia, Medial tibia,
central subregion external subregion internal subregion anterior subregion posterior subregion
Displaced medial meniscal tear (yes vs. no) 4.97 (2.53,9.79) 3.21(1.71, 6.03) 5.77(3.19, 10.45) 1.21(0.64, 2.28) 1.99 (1.14, 3.47) 1.87(1.06, 3.33)
Medial meniscal subluxation (yes vs. no) 3.47 (1.94, 6.23) 2.29(1.34, 3.92) 1.78(1.06, 2.98) 1.29 (0.68, 2.47) 1.77 (1.04, 3.00) 1.41(0.81, 2.47)
Medial meniscal damage (independent variable) Medial weightbearing (WB) femoral Medial WB femoral, Medial WB femoral, Medial WB femoral,
central subregion external subregion internal subregion
Displaced medial meniscal tear (yes vs. no) 1.91(1.03, 3.51) 1.98 (1.13, 3.46) 3.10 (1.80, 5.33) 0.78 (0.41, 1.49)
Medial meniscal subluxation (yes vs. no) 2.12(1.24, 3.65) 1.65 (0.96, 2.84) 2.72 (1.65, 4.48) 1.07 (0.61, 1.89)
medial meniscal tear at baseline was signiﬁcantly associated with
cartilage thickness loss in the external, anterior, posterior, and cen-
tral medial tibial subregions, as well as the external and central
weightbearing femoral subregions. Medial meniscal subluxation
was associated with thickness loss in the external, anterior, and
central tibial subregions and the external femoral subregion (Table
1). Results for the same subregion analyses included: baseline
anterior horn medial meniscal tear with anterior medial tibia sub-
region cartilage thickness loss, adjusted OR 4.09 (95% CI 0.96,
17.37); body medial meniscal tear with external medial tibial sub-
region thickness loss, adjusted OR 6.06 (95% CI 3.22, 11.38) and
external medial femoral subregion thickness loss, adjusted OR
3.34 (95% CI 1.87, 5.99); posterior horn medial meniscal tear with
posterior medial tibial subregion thickness loss, adjusted OR 2.24
(95% CI 1.12, 4.48).
Conclusions: Medial meniscal tear at baseline was signiﬁcantly
associated with subsequent cartilage thickness loss in the medial
tibial and weightbearing femoral plates, and within each subregion
except the internal subregions, with similar ﬁndings for medial
meniscal subluxation. These results suggest the pattern of regions
most stressed by medial meniscal damage, and are in keeping
with the coverage provided by this tissue. Findings within the same
subregion suggest that at least some of the meniscal damage
effect may be experienced locally.
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Purpose: Knee joint injury, such as anterior cruciate ligament
(ACL) injuries, is the major risk factor for osteoarthritis (OA)
development in the young and middle-aged. It is suggested that
middle-aged women with or at high risk of OA report worse self-
reported outcomes and are at greater risk of worsening over time in
patient-reported outcomes than men. It is unclear whether gender-
related differences in patient-reported outcomes are present also
in people with ACL injury, at high risk of OA. The aim was to study
gender-related differences in patient-reported outcomes before
and after ACL reconstruction.
Methods: Patients undergoing surgical reconstruction of the ACL
in Sweden are registered in the Swedish National Register on
ACL reconstruction. During 2005 - 2008, 10163 patients (mean
age 27 years, SD 9.8, 42% women) with primary reconstruction
were registered. 4438 (44%) of these patients (mean age 26
years, SD 9.6, 42 % women) had completed the Knee injury and
Osteoarthritis Outcome Score (KOOS) before surgery and were
